INTRODUCTION
Oxidative stress is considered as the aetiology of life threaten diseases including cardiovascular diseases, diabetic, renal diseases, cancer, inflammatory diseases and neurodegenerative diseases. 1 These diseases are reported as the leading cause of mortality and morbidity worldwide. 2 Oxidative stress is characterized by imbalance between the reactive oxygen species (ROS) and antioxidants. During oxidative stress, cytochrome P450 facilitates the production of more ROS (hydrogen peroxide, hydroxyl radical and superoxide anion radical) than non-enzymatic antioxidant (flavonoids, ascorbic acid, carotenoids, α-tocopherol and glutathione) and enzymatic antioxidant (catalase, glutathione perioxidase and superioxide dismustase). 2 Reactive oxygen species also known to play beneficial roles in human physiology; protection of cellular system against chemical and physical insults, and in regulation of cells signalling. 3 The imbalance between ROS and antioxidants results into degeneration of proteins, nucleic acids and amino acids, thus encourage cellular damages which aggravate health challenges. 4 In order to mitigate this health challenges, synthetic antioxidants like butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT) are currently used to prevents oxidative stress related diseases. However, these synthetic antioxidants are associated with side effects, including carcinogenic and liver dysfunctions. 2 For this reason, the search for alternative antioxidant agents from plant origin became necessary coupled with their availability, inexpensive and minimal or no side effects. 5 Plants have been the major source of tradition medicines in the world for decades. The biological activities of plants are linked to their phytochemical constituents such as phenols, flavonoids, terpenoids, alkaloids, saponins and terpenes. 6 The antioxidant potentials of various plants species have also been reported in the literatures. 2, 7 
MATERIALS AND METHODS

Chemicals
The chemicals for this study were of analytical grades, and bought from Sigma Aldrich Company Limited (Steinheim, Germany).
Plant identification
Lippia Javanica were collected at Hagaza (27.467274° S, 32.577555° E) in KwaZulu-Natal, South Africa. The plant sample was authenticated by Dr. N.T Ntuli of Department of Botany, University of Zululand. The plant specimen number FH05 was deposited at the University's herbarium,
Phytochemicals constituent identification
Pulverized Lippia Javanica's leaves was screened for the presence of tannins, saponins flavonoids, terpenoids, alkaloids, steroids and phenols following the method described by Sofowara, 11 and Trease and Evans. 12
Preparation of various crude extracts from Lippia Javanica's
Lippia Javanica's leaves were air dried in fume cupboard (Vivid air, VA 6003), and pulverized into fine powder with an electrical grinder (Retsch, ZM 200). Pulverized samples (50 g) were macerated with various organic solvents (1:5 w/v) including hexane, acetone, ethylacetate, methanol, dichloromethane respectively, using mechanical shaker (150 rpm; 25ºC) for 72 h. The various crude extracts were filtered with Whatman filter paper 1, and concentrated using Buchi rotary evaporator (45 rpm; 40ºC; Model R-200). The percentage (%) yield for each crude extract was calculated using the following formula.: % yield = (W 2 × 100)/ W 1 . W 2 denoted weight of sample after solvent removal whereas, W I denoted weight of original sample
Antioxidant assay 1 1, -diphenyl-2-picryl hydrazyl (DPPH) scavenging activity
The antioxidant potential of the Lippia Javanica's crude extracts were investigated on the basis of scavenging activity of 1 1, -diphenyl-2picryl hydrazyl (DPPH), as described by Huda-Faujan et al. 13 with slight modification. DPPH solution (1 ml; 0.1 mM) was mixed with 1 ml of crude extracts of various concentrations (0.002, 0.004, 0.008, 0.0012 and 0.0020 mg/ml). Tween 20 served as the negative control, whereas Ascorbic acid and Butylated hydroxyl anisole (BHA) was used as the positive controls. All the mixture was incubated for 60 minutes at room temperature, and absorbance was read at 517 nm using spectrophotometer. The percentage (%) inhibition was calculated as follow; Inhibition (%) = (A 1 -A 2 ) / A 1 × 100. A 1 denotes absorbance of control and A 2 denotes absorbance of samples.
2,21-Azino-bis (3-ethylbenzthiazoline-6-sulfonic acid (ABTS) scavenging activity
The ABTS scavenging activity of the crude extracts were determined following the method of Otang et al. 14 . ABTS solution (0.003 g/ml) was mixed in the ratio 1:1 (v/v) with various concentrations (0.002. 0.004. 0.008, 0.012, 0.020 mg/ml) of the crude extracts. The mixture was left to stand for 14 min at room temperature, and the absorbance was read at 734 nm using spectrophotometer. Ascorbic acid and BHA served as the positive controls whereas tween 20, the negative control. The percentage (%) inhibition was calculated as follow; Inhibition (%) = (A 1 -A 2 ) / A 1 × 100. A 1 denotes absorbance of control and A 2 denotes absorbance of samples
Nitric oxide scavenging activity
Nitric oxide scavenging potential of crude extract was determined using Griess Illosvoy reaction as described by Govindaraian et al. 15 with slight modification. Various concentrations (0'1. 0.2. 0.4. 0.6 and 1 mg/ml) of crude extracts (20 µl) were pipetted into respectively cell into a 96 wells plate, with each cells consisting of sodium nitroprusside phosphate-buffered saline (30 µl). The 96 wells plate was then incubated at 25°C for 150 minutes. Afterward, sulfanilic acid reagent (0.1 µl; 0.33% in 20 % glacial acetic acid) was pipetted into the cells and incubated for 5 minutes until diazotization reaction was completed. Naphthylethylenediamine dihydrochloride (0.2 µl, 0.1%) was added, and the plate was further incubated for 30 minutes at 25°C. The absorbance was read at 540 nm using spectrophotometer (Biotek ELx 808 UI plate reader). Tween 20 served as the negative control, whereas butylated acid and ascorbic acid, the positive control. The percentage NO scavenging potential of crude extract was calculated as follows; NO scavenging activity = [(A 1 -A 2 )/A 1 ] × 100. A 1 denotes control whereas A 2 indicates crude extracts treatment.
Data analysis
The experiments were carried out in triplicate, and data expressed as mean ± standard-deviation. One-way analysis of variance (ANOVA) and Post-hoc Tukey test was used to analysed the data using the graph pad prism (version 5.03. The IC 50 values were calculated by interpolating the plotted regression graph at 50 %.
RESULTS
Phytochemical constituents of pulverized Lippia Javanica's leaves
The results showed that tannin, flavonoids, terpenoids, alkaloids and phenols were present in Lippia Javanica's , whereas Saponin and steroids were absent (Table 1 ).
Percentage yields of various crude extracts from Lippia Javanica's
Percentage yield for the crudes extracts vary with type of solvents treatment ( Hexane. Acetone crude extract showed highest significant (P < 0.05) percentage yield in comparison with other solvents treatment.
DPPH scavenging activity of crude extract
The crude extract significantly (P < 0.05) increased the DPPH scavenging activity in dose dependent manner (Figure 1 ). The highest activity for all the crude extracts was observed at 0.020 mg/ml. Acetone crude extract at lowest concentration (0.02 mg/ml) showed better significant (P < 0.05) scavenging activity than other treated crude extracts, and the positive controls (Ascorbic acid and Butylated hydroxyl anisole (BHA). Acetone and methanol crude extracts showed optimal scavenging concentration at 0.08 mg/ml, further concentrations increase showed in-significant (P > 0.05) scavenging effects. Acetone extract also showed better significant (P < 0.05) IC 50 values (2.22 × 10 -3 ) than other treated crude extracts (Dichloromethane, Hexane and ethyl acetate), and the positive controls (Ascorbic acid and BHA) Table 3 .
ABTS scavenging activity
All the crude extracts significantly (P < 0.05) increased ABTS scavenging activity in dose dependent fashion ( Figure 2 ). The highest percentage inhibition of the crude extracts was observed at 0.020 mg/ml. Acetone crude extract showed better significant (P < 0.05) scavenging activity at concentration range (0.002 to 0.008 mg/ml) than other crude extracts, and ascorbic acid. Interestingly, acetone crude extract compared favourably with BHA, in all the treated concentrations. In addition to this, Acetone crude extract also showed significant better IC 50 Values (2.42 × 10 -3 ) than other crude extracts and Ascorbic acids ( Table 3 ).
Nitric acid (NO) scavenging activity
Dichloromethane crude extract showed irregular increased in NO scavenging activity. Whereas, the other crude extracts showed significant (P < 0.05) dose dependent NO scavenging ability (Figure 3 ). The highest activity of the crude extracts was observed at 1.0 mg/ml. The optimal scavenging concentration for hexane, acetone, ethyl acetate, methanol crude extracts was 0.4. 0.6, 0.6 and 0.6 mg/ml respectively. However, hexane crude extract showed significant highest scavenging activity at 0.4 mg/ml. Interesting, all the crude extracts exhibited significant (P < 0.05) better scavenging activity than the positive controls (Ascorbic acid and BHA) at lowest concentration (0.1 mg/ml). Hexane crude extract showed the lowest IC 50 value (3.95 × 10 -1 mg/ml) in comparison with other crude extracts and positive controls ( Table 1 ).
DISCUSSIONS
Plants are indispensable source of natural products for treatment of diseases. 16 Medicinal properties of plants depend on their phytochemical constituents such as steroids, saponin, alkaloids, terpenoids, phenol, proanthocyanidins and tannin. 6 In this study, Lippia Javanica was confirmed to consist of tannin, flavonoids, terpenoids, alkaloids and phenols. This finding corroborated with previous reports on phytochemical screening of Lippia Javanica. 17, 18 All the identified phytochemicals in this study possessed antioxidant properties, thus the plant could be a good antioxidants agent in mitigating against oxidative stress related diseases. 19 Phenols found in plants play crucial role as antioxidant in exhibiting therapeutic properties such as antiinflammatory, antibiotic, anti-allergic and anticancer activities. 18 Flavonoid tremendous activities include; anti-viral, anti-inflammatory, anti-bacterial, and anti-oxidant. 6 Alkaloids, Terpenes and Tannin have also been reported to possessed anticancer, antioxidant, anti-pyretic, with different alphabets (a, b, c, d) were significant (p < 0.05). anti-inflammatory, antidiabetic, anti-platelet aggregation and sedative activities. 19 The components and quantities of phytochemicals in crude extracts are associated with the type of solvents used for extraction. Chemical nature of phytochemicals varies; hence the phytochemicals display different solubility in a given solvent. 20 The solvents used in this study are selected based on their different polarity potential. Acetone crude extract showed the highest percentage yields whereas hexane crude, the lowest yield being the least polar solvent. This finding was in accordance with the report of Gupta, 21 on Datura metel plant leaves. Acetone crude extract highest percentage yield could be linked to acetone polar aprotic characteristics, in which both polar and non-polar compounds are dissolved. 20 Furthermore, the highest percentage yield of acetone extract could imply that acetone is the most effective solvent extractant needed to maximize therapeutic potentials of Lippia Javanica.
Reactive oxygen species (ROS) produced during body's metabolism are implicated in many debilitating diseases including; diabetics, cancer, dementia, multiple sclerosis, cystic fibrosis stroke and heart attack. 6 Antioxidant molecules possessed the capacity to neutralize the effects of those free radicals. Most antioxidants interrupt free radical chain reaction due to their redox properties, thus terminate ROS activities. 6 Bio functionalities such as; suppression and prevention of oxidative stress related diseases of natural antioxidants from medicinal plants have been reported. 22 This present study reported the DPPH, ABTS and NO scavenging activities of various crude extract from Lippia Javanica.
DPPH is a stable free radical with red colour (absorbance read at 517 nm), delocalization of spare electrons retained DPPH stability. Scavenging agents react with DPPH solution leading to yellowish colouration, due to loss of free electrons. 23 In this study, all the crude extracts showed scavenging potential as evidence by increased in DPPH scavenging ability. Crude extracts from medicinal plants have previously been reported to possessed scavenging ability using DPPH assay. 19 This scavenging potential could be linked to the crude extracts' phytochemicals compositions. Phenolic compounds easily lose hydrogen electron to quench ROS activities, because of its hydroxyl chemical structure. Flavonoids possessed the tenacity to compete with oxygen and derivatives by donating electrons to the free radicals. 13 The highest scavenging ability of acetone crude extract in comparison with other crude extracts, ascorbic acid and BHA in this study indicated that acetone is the most adequate solvent require to prepared crude extract with high scavenging potential. In addition, the activities of acetone crude extract could be linked to the quantity of phytochemical constituents such as phenolic compounds. Previously, acetone crude extracts from medicinal plants have been reported to possessed high level of phenolic compounds in comparison with other solvents crude extracts. 19 High level of phenolic compounds have also been demonstrated to possess positive correlation with free radical scavenging ability. 24 ABTS is a blue green radical reagent used to monitored scavenging ability of antioxidant agent such as thiol, flavonoids and phenol. ABTS lose its blue green colouration to become colourless during scavenging activity. 25 This study revealed the antioxidant potential of all the crude extracts as evidence in scavenging ABTS radicals. This finding was in accordance with previous study in which crude extracts from medicinal plants possessed scavenging ability toward ABTS radicals. 19 Crude extracts from Lippia Javanica's have previously been reported to scavenged ABTS radials. 8 The ABTS scavenging activity of crude extracts in this study showed similar trend as shown in DPPH radical scavenging. This finding was contrary to report of Wange et al. 26 which stipulated that compound which possessed ABTS radical scavenging ability might lack DPPH radical scavenging activity. Whereas, the report of Afolayan et al. 19 was in accordance with the present study, in which all the crude extracts possessed scavenging ability toward DPPH and ABTS radicals. Acetone crude extract highest scavenging potential in this study could be attributed with its phytochemicals composition. 13 This finding also indicated that acetone crude extract could be a promising natural antioxidant agent, in replacement of synthetic antioxidants characterized with undesirable side effects. 2 Nitric oxide (NO) is a reactive nitrogen oxygen species with capability of alternating the structures functions of cellular components. Nitric acid also acts as pro-inflammatory mediators; it is produced by inducible nitric oxide synthase. 27 In this study, all the crude extracts showed better NO scavenging activity than control (Ascorbic acid and BHA). This indicated that the crude extracts are potent NO scavenger which could serve as remedy in prevention of oxidative stress and inflammatory related diseases. 27 Previously, medicinal plants have been reported to possessed NO scavenging ability. 19 The crude extracts NO scavenging activity could also be linked to their phytochemicals composition. 28 Hexane crude extract with lower IC 50 values than other crude extracts and controls implied that they are the best scavengers of NO radicals.
CONCLUSIONS
Lippia Javanica's leaves were confirmed to consist of tannin, flavonoids, terpenoids, alkaloids and phenols, as phytochemical constituents. The percentage yield of crude extracts varies in increasing order; Acetone > Methanol, > Dichloromethane > Ethyl-acetate > Hexane. All the crude extract possessed antioxidant activity with differ degrees. Acetone crude extract showed highest scavenging ability toward DPPH and ABTS radical, whereas hexane crude showed more potent NO scavenging than others. This study proves that Lippia Javanica crude extract are good source of natural antioxidants in management of oxidative stress diseases. The isolation of bioactive compounds from crude extracts are desirable for future studies.
